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POJIb  2KEJIE3A,  COAEPHCALIJErOCH  B  TAEAKE, 

B  nPEAOTBPAIIJEHHH  0BPA30BAHHH  KAHIJEPOrEHHbIX  HHT- 
P030AMHH0B  B  CHrAPETHOM  A BIME 


H.C.  KYPBAHOB 

ry6HHCKHH  PeinoHajibHbiH  UeiiTp  ArpapnoH  nayKH 


C  noMoiqbfo  Memoda  jnemponnoeo  napciMacnumnoco  pe3onanca  (311P)  no  enjifouenuto  e  Mono -  u  dunum - 
poiujibHbie  KOMnjieKCbi  jfcejie3a  c  muojicodepotcamuMu  JiusandaMU  U3ynen  Mema6onu3M  oncuda  a3oma  (NO ), 
o6pa3yfou^ecocR  npu  ccopanuu  cucapem.  IJoKa3ano ,  nmo  do  25-30%  NO,  o6pci3yrou{eeocR  npu  ccopanuu  od - 
nou  cueapembi,  Mootcem  pacxodoeambcn  na  o6pa3oeanue  epednbix  djiR  opoanu3Ma  Kam^epoeentibix  numpo3oa - 
Munoe. 


Kmoneebie  cjioea:  oncud  a3oma,  madan,  numpo3oaMunbi,  du-  u  Mononumpoiujibnbie  KOMnnexcbi  otcejie3a. 


Ta6aliHbiH  AbiM  b  HacTOHiuee  BpeMH  paccMaTpHBaeTca  b 
KBMeCTBC  OAHOrO  H3  3K30reHHbIX  MCTOMHHKOB  OKCHAa 

ajoTa  (NO),  nonaAaiomero  b  opraHH3M  qeAOBCKa.  Hjbcct- 
ho,  mto  NO  aicniBHpyeT  oGpajoBaHiie  HHKAH'iecKoro  rya- 
H03HHM0H0(})0C(J)aTa  (urM<t>),  OAHOBpeMCHHO  HBAHHCb  OA* 
HHM  H3  Ba>KHeHUUHX  BHyTpHKAeTOMHblX  BaJOAHAaTaTOpOB 
[1,2].  OAnaKo  OKHCAbi  a30Ta,  B03HHKajoiune  npn  cropaHHH 
cwrapeTHoro  Ta6aKa  yqacTByioT  TaK>Ke  b  o6pa30BaHHH  Ka- 
HUeporeHHblX  HHTp030aMHH0B,  0({)HUHaJIbHO  CHHTaJOLAHX- 
CH  OCHOBHbIMH  riOKa3aTCAH  MH  riOTeHLUiaAbHOH  OIiaCHOCTH 
TaGamioro  AbiMa  [3,4]. 

Flo  3toh  npHMHHe  Ba>KHeHiiiee  3naneHHe  ripnoGpe- 
TaioT  noncKH  nyTew  npcAOTBpauieiiHH  nonaAaHHH  TaKHx 
HHTp030aMHH0B  H3  CHTapeTHOTO  AbiMa  B  OpraHH3M  KypH- 
uiero.  3ra  npoGAeMa  mokct  6biTb  pemeHa  pa3AHMHbiMH 
nyTHMH,  b  liacTHocTH,  nyTCM  npoBeACHHH  cneunaAbHbix  ar- 
poTexHHiiecKHx  MeponpHaTHH,  HanpaBneHHbix  Ha  yMeHb- 
HJCHne  b  AHCTbax  Ta6aKa  b  nepnoA  ero  co3peBaHHH  hhtph- 
TOB  H  HHTpaTOB,  HBAHIOIUHXCH  OCHOBHbIMH  HCTOMHHKaMH 
OKCHAa  a30Ta  b  Ta6aKe.  B  HacTonmeM  cooGmeHHH  paccMaT- 
pHBaeTCfl  ApyraH  B03M0>KH0CTb-C03AaHHC  yCAOBHH  aah 
(j)HKcauHH  OKCHAa  a30Ta  yace  b  roTOBbix  cnrapeTax  c  no- 
MOLAbK)  BKAIOHeHHH  ero  B  CTa6HAbHbie  KOMIlAeKCbl,  npe- 
AOTBpamajomne  AaAbneHiiiee  yqacTHe  NO  b  o6pa30BaHHH 
KaHUeporeHHbIX  BMHHOB,  BpeAHbIX  AAH  3AOpOBbH  KypHLUHX. 
no  3toh  npHHHHe  oco6yio  3HaHHMocTb  npHo6peTaeT  ray- 
HeHHC  (pH3HOAOrHMeCKOrO  achctbhh  NO,  B03HHKaiomero 
npn  cropaHHH  curapeTHoro  TaGaKa  h  onpeAeAeHHe  Tex  ero 
KOHueHTpauHH,  npn  KOTopbix  o6pa30BaHHe  onacHbix  aah 
3AOpOBbH  npOAyKTOB  ero  MeTa6oAH3Ma  6yAeT  MHHHMaAb- 
HblM. 

B  HacTonmeM  HccAeAOBaHHH  H3yHeHa  npHHUHnnaAb- 
Han  B03M0>KH0CTb  (j)HKcauHH  NO,  o6pa3yiomerocH  npn 
cropaHHH  TaGaKa,  HcnoAb3yK)LuerocH  b  npoH3BOACTBe  a3ep- 
6aHA>KaHCKHX  CHrapeT  C  nOMOIAblO  AH-  H  M0H0HHTp03HAb- 
HblX  KOMIlAeKCOB  >KeAe3a  C  THOCyAb(j)aTOM  HaTpHH  H  AH3- 
THAAHTHOKap6aMaTOM  (J[3TK ). 

B  3KcnepHMeHTax  aah  KOAHHecTBeHHoro  onpeAeAe- 
hhh  OKCHAa  a30Ta,  o6pa3yiomerocH  npn  cropaHHH  cnrapeT 
HcnoAb30BaAH  10-3  M  pacTBop  AByxBaAeHTHoro  >KeAe3a  c 
THOCyAb(J)aTOM  HaTpHH  (Na2S2Oj)  H  pacTBop  AByXBaAeHTHO- 

ro  >KeAe3a  c  AH3THAAHTHOKap6aMaTOM  (R3TK)  b  ahmctha- 
cyAb(J)OKCHAe  b  OTcyTCTBHH  02.  YKa3aHHbie  pacTBopbi  3a- 
ahbbah  b  cneunaAbHbiH  cocyA-peaKTop  (pnc.l)  h  npoAyBa- 


ah  ero  aproHOM. 

B  oahh  Koneu  cocyAa-peaKTopa  BCTaBAHAH  HccAeAye- 
Myio  cnrapeTy  aahhoh  57  mm  h  3a>KHMaAH  ee.  ^[pyroH  ko- 
Heu  ycTaHOBKH  npHcoeAHHHAH  k  BOAocTpyHHOMy  Hacocy 
AAH  npoKaMKH  TaGaHHoro  AbiMa,  oGpajyiomerocH  npn  cro¬ 
paHHH  cnrapeTbi  qepej  pacTBop,  HMHTHpyn  TeM  caMbiM 
npouecc  KypeHHH.  nocAe  npoxo>kAeHHH  cnrapeTHoro  AbiMa 
qepe3  npnroTOBAeHHbie  pacTBopbi  b  hhx  oGpa30BbiBaAHCb 
napaMarHHTHbie  AHHHTpo3HAbHbie-coAep>KamHe  ABe  MOAe- 
KyAbi  OKCHAa  a30Ta  KOMnAeKCbi  >KeAe3a  c  raocyAb(j)aTOM 
CZIHKTK)  HAH  M0H0HHTp03HAbHbie  (cOAepHCaiUHe  OAHy  MO- 
AeKyAy  OKCHAa  a30Ta)  KOMnAeKCbi  xceAe3a  c  ,D13TK 
(MHK7K)  [5-7].  nocne  noAnoro  cropaHHH  cnrapeTbi  1  ma 
paCTBOpa  HCn0Ab30BaAH  AAH  3nP-H3MepeHHH. 


cnrapeTa 


Pnc.l  VcTaHOBKa  Wia  KOJIMMeCTBCIlllOH  OlieHKH  OKCHila  a30Ta, 
o6pa3yiouieroca  npn  cropaHHH  cnrapeTbi  |7|. 


CneKTpbi  3nP  perHCTpHpoBariH  na  paaHOcneKTpo- 
MeTPe  "P3-1 306".  CnrHajibi  3nP  /IHK>K  h  MHK5K  npHBe- 
aeHbi  Ha  phc.2.  ConocraBxieHHe  HHTerpanbHbix  hhtchchb- 
HOCTefi  3aperHCTpHpOBaHHblX  Wi-  H  M0H0HHTp03HJIbHbIX 
KOMiuieKcoB  »ejie3a,  o6pa3yioiHHxcfl  npn  cropaHHH  Ta6aKa 
h  CHrHajioB  3nP  AHK5K  h  MHK)K.  KOHueHTpauHH  koto- 
pbix  3aBe,XOMO  H3BeCTHa,  n03B0HHJI0  HaM  OUeHHTb  KOJ1H- 
HecTBo  NO.  o6pa3yromeroca  npn  cropaHHH  Kaxcaofi  H3  ch- 
rajDeT  pa3JlHHHbIX  MapOK.  PacCHHTaHHOC  HaMH  KOJlHHeCTBO 
OKCHAa  a30Ta  (NO),  oGpajyiomeroca  npH  cropaHHH  CHra- 
peT  pa3J!HHHbIX  MapOK  IipaKTHHeCKH  OAHHaKOBO  H  COCTdB- 
AaeT  40-50  MKr  NO  Ha  OAHy  cnrapeTy.  ripn  3tom  Heo6xo- 
AHMO  yHHTbIBaTb,  MTO  4aCTb  NO,  B  J)e3yAbTaTe  pa3AHHHbIX 
npoueccoB  (b  tom  hhcac  h  noA  achctbhcm  KHCAopoAa  bo3- 
Ayxa)  npH  cropaHHH  cnrapeTbi  oKHCAaioTca  ao  Apyriix 
okhcaob  ajoTa  h  pacxoAyioTca  Ha  o6pa30BaHHe  BpeAHbix 
AAfl  opraHH3Ma  hhtpo303mhhob  [3-6], 

PaHee  HaMH  6mao  noKa3aHo,  hto  b  JejieHbix  AHCTbax 
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Ta6aKa  co/iepacHTca  TaK  Ha3biBaeMoe  c^a6ocBH3anHoe  Here- 
MOBoe  xce/ie30  (cBo6o/iHoe  acejie3o).  3to  >KeJie30  He  o6pa- 
3yeT  npOMHbIX  CBH3CH  C  (JjyHKUHOHaJIbHO  Ba)KHbIMH  6Hono- 
jiHMepaMH  h  /ierico  yaajiaeTCH  H3  npenapaTOB  craHiiapTHbi- 
mh  MeTOj^aMH  ;majiH3a  [8].  CBo6o;iHoe  )KeJie30  BKJHOHaeT- 
ca  b  .aeTeKTHpyeMbie  c  noMombio  MeToaa  /iHHHTpo3HJibHbie 
KOMIUieKCbl  C  3H40reHHbIMH  THOJICOflepwaLUHMH  COe^HHe- 
hh5imh  npw  o6pa6oTKe  npenapaTOB  nncTbeB  ra3oo6pa3HbiM 
okch^om  a30Ta.  CoaepxcaHHe  cBo6oAHoro  >Kejie3a  b  Bbic- 
uihx  pacreHHHX,  b  qacTHOCTH,  b  Ta6aKe,  a  TaK>Ke  6aKTepH5ix 
H  B  TKaHflX  )KHBOTHbIX  Onpe/ieJIfleTCH  pe.aOKC-CHCTeMOH,  KO- 
TopaH  BJinneT  Ha  BKJnoneHHe  h  BbicBo6o)fcaeHHe  >Kejie3a  H3 
)Ke/ie30/ienoHHpyK)mHX  chctcm  [9].  KpoMe  Toro,  no  aHano- 
THH  C  4>yHKUHOHaJlbHOH  pOJIbK)  CJia6oCBH3aHHOrO  HereMO- 
Boro  x<ejie3a  b  tkbhhx  hchbothmx  mo>kho  npenno;io>KHTb, 
hto  CBo6oflHoe  xcenejo  b  Ta6aKe  hco6xo;ihmo  /yia  4>yH- 
KUHOHHpoBaHHJi  pwa  c{>epMeHTOB,  CHHTe3a  MeTajuionpo- 
TeiiaoB,  npoueccax  cnHTe3a  RHK  h  KJieTOHHoro  acjichha 
[10). 


g- 2.041  2.012 


2.04?  2.016 

*  * 


Phc.2  3I1P  cneKTpu  jiHHHTpo3HJibiibix  komiukkcob  *c.ierj  c 
™ocy.1b(J)aTOM  (a)  H  MOHOHHTp03HJlbHblX  KOMnJICKCOB  *ejlC3a  c 
A3TK  (6),  o6pa6oTanuux  cHrapenibiM  .u.imom. 


3KcnepHMeHTbi,  npoBeaeHHbie  mctohom  311 P,  noKa- 
sajiH,  hto  B  Ta6aKe  HccjieaoBaHHbix  hbmh  cHrapeT  conep- 
5KHTCJI  CBo6oflHOe  WCJle30,  KOJIHHeCTBO  KOToporo  COCTaB- 
Jwer  3-5  MKr/r  Ta6aHHofi  Maccbi.  Orciona  cnejiyeT  TaKxce, 
hto  nacTb  NO,  o6pa3yiomerocfl  npw  cropaHHH  cHrapenio- 
ro  Ta6aKa  BKJiioHaeTCfl  b  AHHHTpo3H;ibHbie  komiuickcm  c 
3HaoreHHbiM  cBo6oaHbiM  >Kejie30M  h  rao.nco.aep>KamnMii 
COeflHHeHHBMH,  FipHCyTCTByiOmHMH  B  Ta6aKe.  06  3TOM  CBH- 
fleTe/rbCTByeT  raxwe  sanncb  cneKTpoB  3nP  HefloropeBiuefi 
nacTH  CHrapeT.  B  hhx  perHCTpHpoBajicH  cHrHan  3I1P  /m- 
HHTp03HJIbHb!X  KOMFUTeKCOB  WeJie3a  C  THOJlCOflepwaiUHMH 
jTHraH/iaMH,  COOTBeTCTByiOWHH  BKJIRjHcHtIKJ  B  JIM  KOMII- 
JieKCbl  HO  10  MKT  NO.  TaKHM  06pa30M,  KOJIHHeCTBO  OKCHfla 
a30Ta,  o6pa3yiomeroc»  '*Ha  Bbixoae"  CHrapeTbi  He  oTpa- 
xcaer  o6mero  coaepacaHHa  NO,  B03HHKaiomero  b  Ta6an- 
hom  abiMe.  C  yneTOM  NO,  KOTopufi  BK/HonaeTcsi  b  napa- 
MarHHTHbie  KOMiuieKCbi  c  3HaoreHHbiM  aceae30M  h  thojico- 


aepxcamHMH  coeaHHeHHHMH  Ta6aKa,  a  TaKwe  npeBpaujaer 
ch  b  apyrwe  okhcjim  a3ora,  pacxoayiouiHecji  Ha  o6pa3OBa 
HHe  HHTp030aMHH0B,  MeTa6oJIH3M  OKCHfla  a30Ta,  oGpaay^ 

me  roc  h  b  Ta6aKe,  cxeMaTHHecKH  mowho  npeacraBHTb  oie 
ayiouiHM  o6pa30M: 


Ilo  aaHHbiM  [11]  npH  cropaHHH  oaHofi  cHraperbi  06- 
pajyeTca  70-80  MKr  NO.  TaKHM  o6pa30M,  Hcxoaa  H3  pe- 
3yjTbTaTOB,  noayneHHbix  HaMH  c  noMombio  MeToaa  3I1P  h 
Hcxoas  H3  [1 1]  Ha  o6pa30BaHHe  BpeaHbix  ana  3aopoBb»  ne- 
aoBCKa  HHTpo3oaMHHOB  Mower  pacxo-noBaTbcn  ao  25-30% 
oKcnaa  a30Ta,  o6pa3yiomeroca  npn  cropaHHH  CHrapeTbi. 
KpoMe  Toro,  npHBeaeHHbie  Bbiuie  aaHHbie  cBHae- 
TeabCTByioT,  hto  KoaHHecTBo  OKcnaa  aaoTa,  o6pa3yiomero- 
ca  npn  "BbiKypHBaHHH"  oaHofi  CHrapeTbi  npeBbiuiaeT  <J>h- 
3HoaoriiHecKyio  ao3y  NO,  Bbiaeaaiouieroca  npn  ynoTpe6- 
aeHHH  oaHoii  Ta6aeTKH  HHTporanuepHHa  [12].  npn  3tom 
"cHrapeTHbifi"  oKcna  a30Ta  nocrynaeT  b  opraHH3M  b  otjih- 
hhc  ot  NO,  B03HHKaiomero  npn  Hcnoab30BaHHH  HHTpor- 
aimepHHa  He  oaHOMOMeHTHO,  a  nopunaMH. 

TaK/Ke  nocrynaioT  b  opraHH3M  h  HHTpo3oaMHHbi. 
nosTOMy  b  nepByio  onepeab  B03aeHCTBHio  Hirrpo3oaMH- 
hob,  co,/jep>KainHXCfl  b  cnrapeTHOM  AbiMe  nojiBepranyrcH 
TKaHH  nojiocrH  pTa,  ropTaHH  h  JierKHX.  Cne^oBaTejibHo, 
ncnb35i  HCKJiiowaTb  Toro,  hto  noBbiuieHHafl  nacTOTa  paxa 
JierKHX  H  ropTaHH  y  KypHJlbillHKOB  MO)KeT  6bITb  CBH3aHa  c 


- -  .  iiui  MDiMa,  wAj^cpyKamero  no- 

BblLUenHyiO  KOHUCHTpaUHK)  HHTp030aMHH0B  Ha  3TH  Opra- 
Hbi.  HTo6bi  yMeHbuiiiTb  o6pa30BaHHe  KaHueporeHHbix  hht- 
pOJOaMHHOB  H  BbICOKHX  KOHUCHTpailHH  NO,  MbI  BBOaHHH  B 
cocTaB  (pmibTpoB  CHrapeT  coab  weaeaa  h  THOcyab^aT  b  He> 
HaHirreabHbix  KOHueHTpaiiHax,  hto6m  npH  "BbiKypHBaHHH" 
CHrapeTbi,  o6pa3yiomHeca  b  caMOM  Ta6aKe  CBa3bi- 

BaaH  oKCHa  a30Ta.  PciyabTaibi  Hauinx  HccaeaoBaHHii  no- 
Ka3bIBaiOT,  HTO  KOaHHeCTBO  NO  B  paCTBOpe  yMeHblUHJIOCb 

Ha  n0J10BHHy-  1  aKHM  obpaaoM  AHK)K  Moiyr 

3v  J.n^4>eKTHBHbIMH  ;,OByuJKaMH  OKCHfla  aaoTa,  o6pa- 
^lueroo,  B  cnrapeTHOM  flb,Me,  npenuTCTBya  TaKHM  o6Pa- 

MHHo:rKH0BeHHl°  BblC0KHX  KOHUeHTpaUHH  HHTp0303- 
rM  Ky~  KO/,H4eCTBO  N0’  "ocrynaioiuero  b 
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